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ENGINEERING REPORT

Development of Hyon Waste Management Serv1ces Inc.

Chlcago Plant-to December 31, 1972

_Thi's report describes the development and construction of waste

treatment facilitie.s at Hyon Waste Management Services, | Inc., as designed

and built t6 December 31, 1972. The report-.ie subd_-ivided into the following

sections:

~ Pickle Liquor Treatment Facilities

'Bio Chemical Treatment Facilities:
Chemical Treatment Facilities
Incineration-Evaporation Facilities

The 'followi_ng-drawings are enclosed and constitute a part of the report:
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Title

Location Map

Process Flow Diagram _

General Plot Plan Waste Disposal Facility
Flow Diagram Bio Treatment '
Leachate Piping System

~Wastewater Storage Basins & High Solids Basins

Flow Diagram Chemical Treatment System
Chemical Treatment & Plplng Arrangement :
Flow Dlagram Incinerator System

General Plan of Incinerator Area

"Flow.Diagram Incinerator & Evaporatlve Scrubber

General Arrangement of Incmerator & Evaporative Scrubber
Flow Diagram of Pickle Liquor & Lime Handling System - -
Pickle Liquor & lee Handlmg System Layout & Constructlon o
of Basins

" Pickle Liquor & Lime Handling System - Plplng &
- Equ1pment Arrangement Phase I
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General

* An updated flow plan of the total facility, PF-2, Rev. 0, presented

as a box dia'gram for simplicity, répresen.ts the plant as built, under con-

e stxfucitibn and immediately planned. The system concebt remains unchanged

from original plans, but with modifications and additions indicated and

. desc_:ribed in the fdllowing report seétions.

-The plant site was expanded by lease of additional area south of the

original site as indicated on the Location Map and General Plot Plan.

-BIO-CHEMICAL TREATMENT FACILITIES

Drawings: 4 165 FD- 2, Rev. 1 TFlow Diagram Bio Treatr’nent'

4165 M 21, Rev. 2 Leachate Piping System
4-165 C-9, Rev. O Wastewater Storage Basins &. H1gh SOlldS Area

. The Bio-Chemical ‘I-‘-reatment facil-ities_ were constructed as originally

designed and _th.'at portion of the systém remains s'lightly altered. . One change -

mad_é, as built, was that the outfall pipes from the firia_l basins were not installed.

~ Alteration of Bio-Chemical Bed Design

A physical change, was made in.bed design, on the basis of operating

‘experience. The bed underdrains were deepened and bed. depths decreased -.to

1-2 feet. Additionally, ten  (1_0) new bed sumps were added to "obtalih"_be.tter_

_ bed. leachate collection, and as part of the bed heating system. |

Bio-Chemical Bed Heating .

A heating system for the beds ‘was designed and installed as shown on

" Drawing M-21, Rev. 2. to prdvide_ an additional degfee of process control and
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" to permit_'-wintér .opérations.' This syste__m éohsists .'of a .."'hot 'leaché'te" reci'rcu—_
_ lati.on'.loop u_nde.r-the. beds, With.l1eat.-tran'.sfelr to the le’achate'froﬁ _steam or |
. hof water fhrbugh heét exchangers. The system alsqincludés new bed sumps
.a.n-d two leachat'e_sforage tanks, one of whiqh also 'se.rves to-eqﬁalize .flow to -
_the activated sludge unit,

There .a.re._ two a'ltefna_te_ sources of heat, a boiler and t_he évappré_tive

incinerator.,

' High Solids Area

_ | - - - | Tt e it i
An extension of plant capacity in parallel with the-Bio_—Che_mical‘Beds

' ;/v'as' made in the'form.of the High Soiids Area (4-165 _FD—Z, Rev. l). ‘This ar_'eé .
éh‘o_wn_ on Drawi.ng 4—165 C-9, Rev. 0O 15 of similar co.nstlfucti:on' t_d the Bio-
Chem;cal Beds. and performs 'the same functions ,'for Waéte sludgé_s hic;qh.in _
_i-nso'lubl__e solids; Thej.:)urpose o-f this aréé is to faéilitate handling of sludges
which aré .difficult to pump, which do not require pretreétmént, ha.v.e_ low.-levels.

of soluble organic materials; and which, because of high suspended solids

~ content, would unduly affect bed composition.

..Auxiliagy Wastewater .Basins.

‘Two additionél vyastewater si:or'age basihs were constructed to -storé
.acc_umula.ted wastewatér, and rainfall runof_f, pending evaporati-on in the-
N in'c.i;yérator‘_ scrubbers (Drawing 4—165 C'—9_, _Rev.. 0). AQxiliary Basins #l is
of simil'ar c.q.nstruct._iOn to t.he. basiﬁs originally éoné_tructed Iex;:e_pt that crushed |
lirﬁ_esfone stabilizer was U'éed rather than slag. TItis plénned to coﬁvert this
b‘ésin to-a.'se'c_:o:r_ld_High Solids'Bed by' additioﬁ of_sla-g or stone when it is no
loné.ef required. for_y;/as'tev;/a_ter holding.
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| AuxiliafY-Basin #2 was const.:lruc.';te'd‘lik.e.t'he other basins but \'N.i.thou't -

a stone liner, It.i'_'s'.planne.d .to parti{ion t_his basin .\..Nith ciay i)valls to create .’

two baéins. -fpr .';'ecei_ving bafgé_ shipménts, and a diked area for téhkage.’ '
_Wastewatér t-fans_fer. between-the basins has been by méans of pbrtéble

aluminum piping run on the slopes of the basins walls.

CHE MICAL TREATMENT FACI LI.TIES :

. _Drawirigé: 4—1_65 FD—B,_Rev; l - Flow Diagrém Chemical Treatment Systeml'
4-165 C-3, Rev. 0 - Chemical Treatment & Piping Arrangement

’.fhe desigr_m_ and consngtion of the._Cher_nical .Tr_eatme'nt,'lFacili'tféﬁésﬁ”_
paftially completed, as indicated on the fléw .p_l'a'nt. dra_.wi'rll'g-él—l 65 C-3. The
parf of the facility designed consists of a receiving station for unloading _ '

trucks by g-ravity _'i'ntd four Qndergrou.nd tanks, a .sl.ai'l-l col_lectio'n_a'nd' operating .’
area, five-co-n__crete reaét'ion and.'lxoiding t.ank-s., an operating'pad; and truck
~docks. The i_ncjround concrete and .eaf.th_ Work ‘was :COnstructed. The belbw
grade reqeiVing _tanké .w_ere ins tailed, ,-together.with_ the back'- press"ure.ta-nk
aﬁd assodiatéd piping...'_ rIhe facility haé not been :but in service handling
wastewaferé but .und.érgx.‘ound .tank.'No. | 4 has béén' used for _’Femporary s.torage :
of plant sle'r'vi.ce.. water. |

".It.'is plahﬁed to'.' complete the deéign of the'Chénﬁcal .Tr'eatme._nt Area
with théad&ition of reé'cti'oh vess.e_ls_, 'transf'e_r pumps., and cirum handling
) equ_ipm’e_nf o.r.1. _the bad area,. aria.cc_)nstr'_uct.ion of a building to house sludge

dewatering and other chemical process equipment. Pending completion of this

work, the exis t_ing tankage may _be-used to éupplement t_he adjacent Bio-Chemical

receiving station, if required.
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INCINERATOR FACILITIES

Flow Diagram Incinerator System

General Plan of Incinerator Area = _
Flow Diagram Incinerator & Evaporative Scrubber
General Arrangement of Incinerator &

Evaporative Scrubber

Drawings: 4-165 FD-1, Rev.

. 4-1651-5, Rev.
4-165 FD-4, Rev.
4-165 M~23, Rev.

NN O

'.The attached dra?vings are the flow p._lans and layéuts of the inc‘,i'nerat'o.r
_ f@cilities ;wﬁi.ch,. together with detailed drawings, coristitu;ted' appli_cé‘tions for
approval to State of Illin.oi-s _EPA 'Div.i.sio'n of Air Pollu;cion Céntrdl, .the C.it.y of
Ghicégo D_e.pall*ti.nent of En\}ironmental Control, the Chicago Fi_ré Departr’nent,.
The. subse.qgent corrfespond_ence anq ac‘.iion.s -.datir.l.g fr om August, 1971}% el
'prese'nt, héve resulted .in-approvals of zoning, conétfuc'tioh:and operation, but
some asbects of éperation and stack testing 're.main tb be re'solv'ed_.

The "Small Iﬁcinerator & Evaporative .Slcrubbe'r" wés cor'lstru'cted; and
_Bé_s opefated intermittently under a temporéry "open burning per'rﬁit_"_, burning
wéste oivls,' anhd evaporating wastewéte_r from the-i_nterme_diaté basin.,

B The Laréé Incinerator, combustion 'char_nbe_r, Kiln a'n.d afterbﬁrner. have
been erect’ed, as ha_ve thé (_:ontro'_l'l'h_ouse, .tWo storage tan'ks, two blend tank’é,
and fhe_ éil—water _separétor.. A convéftéd ho.pper b’Otto;n-ed _trjuck_. ..was put in _
tén;lpor&_a_ry service as an oil receiving pretreatment Ve_sslel serv_in.'_g. the small |

incinerator., The rema_indef of the system is under construction.

' PICKLE- LIQUOR TREATMENT.SYSTEM.

~ Drawings: 4-165 FD-7, Rev. 0 FlowlDia_gram _
. 4-165 C-10, Rev. 0 Tayout & Construction of Basins
4-165 M-60, Rev. 1 Pipi_ng' & Equipment Arrangement Phase I
A small vo_lu'mé of pickle liquor has been used for pretreat'm'ent_'éf bio-

chemical wastewatérs_ since the beginning of operations. However, in May 1972,
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proposals.to treat sulphuric acid pickle liquor from a variety of sources

-su'ddenly materialized necessitating the design of two facilities to handle

this r_na‘terial‘,l a temporary and a permanent system. Both systems are.shown’
on the above drawings.

‘The temporary facility was constructed by forming a series of basins

" below grade between the roadways on the.south pier. These basins were lined
with lime 'a,nd_ used to recéive and hold pickle_ liquo_f'dUring neutralization.

© Neutralization was abcomp'lished by adding lime into the basins, finally producing

a solid reaction product cons i_S.ti'ng- of calcium sulfate, hydrated iron_o}ﬁgzarggﬂ;_; .

- excess lime, which was excavated and used as on-site. fill.

The method of basin construction, using lime as a liner was unusual -

'_é'nd was preceded by some small scale tests. Lime was placed on the bottom

and sides of porous boxes and pj.ck_lé_ liquor added. It.was _found that acid pen~

etrafed 2-4 inches, 'w_as neutralized, and the resulti_ng precipitates o.f calcium

- sulfate and iron oxide sealed the surféc:e to 'liqu.id passage. It is thought that
. this occurs because of the property of calcium sulfate to swell on setting and/o‘_r

the h‘ighly'hydratéd gelatinous nature of the precipitated iron.,

The permanent system for.treatme'nt of pickle liquors _Wés designed following.

flow plan 4-165 FD-7. This system was designed in three phases of sophistication.

Phase I is a simple limeFaqid mixing system. . _ o ' O
Phase II is a recirculating system to obtain more efficient use of lime,

greatér"control of sludge characteri's tics and to provide different sets of reaction

~ ~ conditions. .

' "Ph'a'_su_e IIT i'nclud."es' the addition of other materials into the reaction, these

matetfi"a_ls being :frea-ted and bound "_in'to the mixture for dis posal',.' or. being additives
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to control the character of.the s_l-udg"e product.

' The syStem- was designed to produce a so'lid-re_acti,on_product in all

. phaSe's.'. The pr_oduot sludge will be allowed to stand in the sludge stabilization

érea to oxidize‘ t.}.je. ferrous iron, and to "d_ry” by evapo_ratioh, and sludge |
hydration. -Thereafter, it will be us_eo as on—site fill, | or. taken to landfill.

| A development .‘proj_ec-t-was in,itieted to_.de_velop formulations’ including
the sludge which Would be; useful as oonstfuction mat_erial's.. The use of additive

oils'a_n'd organic binders, for production of compaction-binder materials is a

possible product. The use of slag, fly ash, silicetes, sulfides, eto_,,ﬁ..t&gr,oq‘uggg;;.f' '

cementing materials is also under investigation. Similar products have been

-de\)eloped arid used in Europe and other loca’tions'in the United Stetes. The

design and provision of Phase III of the Pickle Liquor System is related to and

dependent on the outcome of this work.,

' _Consi:ructiori of the concrete footings for Phases I and II has been

'(:ompleted', and equipment for the Phase I system is on—__site but not installed,
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